MATERIALS AND METHODS
Mice of the HaM/ICR/CSE/Bom strain, obtained from the States Public Health Institute, Oslo, were employed. Male mice, 3-5 mth old, weighing 22-28 g, were used because the macrophages obtained from this group were relatively numerous and pure.
Test organism. Haemophilus infruenzae b 5 1, originally from H. C . Engbaek, Copenhagen, was kindly provided by Dr T. Omland. The strain was used after 42 passages on solid medium. A large number of samples, c. 1 ml each, were frozen in Levinthal broth. For phagocytosis experiments a sample was incubated in 5 ml Levinthal broth for 18 hr at 37"C, then centrifuged at 3500 r.p.m. for 10 min. and reconstituted in physiological saline.
Procedure for harvesting macrophages. Hanks' balanced salt solution (BSS), containing 1 per cent. ethylene diamino tetra-acetic acid dipotassium salt (EDTA), and 0.5 IU of heparin per ml, was used to wash out both peritoneal and alveolar macrophages. Mice were killed by cervical fracture. Peritoneal macrophages were obtained by a modification of the method described by Whitby and Rowley (1959) . The skin over the abdominal region was removed and 3 ml of the washing fluid was forced into the peritoneum with a hypodermic needle. After light massage for a few seconds, fluid was withdrawn from the lateral part of the peritoneal cavity. Usually about 2 ml fluid could be obtained from each mouse. Alveolar macrophages were obtained by a modification of the method described by Russell and Roser (1966) . The anterior chest wall and pretracheal muscles were dissected away. A 14-gauge needle was forced into the trachea just below the larynx. One ml of the washing fluid was forced into the lung and withdrawn after a few seconds without massage of the lungs. The washing was repeated twice. Cell suspensions from 5-7 mice were pooled, centrifuged at 600 r.p.m. for 10 min., and resuspended in an appropriate volume of EagleHanks' Minimum Essential Medium (MEM). In all comparative experiments, cells from the same animals were used. Samples macroscopically contaminated with red blood cells were discarded.
Cell counts. Wet preparations were counted in a Burker chamber. Preparations for differential counts and studies of cellular morphology were stained with Wright's stain. Viability of cells was ascertained by staining with trypan blue. Plzugocytosis in suspension. The procedure used was similar in essentials to the method described by Cohn and Morse (1959) . Cells were dispersed into tubes of 10x70 mm. Each tube contained c. (1-5) x 1 0 5 macrophages in Eagle-Hanks' MEM at p H 7.2 with 20 per cent. normal mouse serum. Bacteria were added in a ratio of about 5-20 bacteria per macrophage. The total volume in each tube was 1 ml. Control tubes without cells were included in each experiment. The tubes were incubated at 37°C with end-over-end mixing at 40 r.p.m. At 30 and 60 min., samples were removed and the surviving bacteria were counted. Extracellular bacteria were enumerated by plating appropriate dilutions from the supernatant after differential centrifugation at 600 r.p.m. for 6 min. Total viable bacteria were enumerated after lysing the macrophages with 5 per cent. saponin for 15 min. at room temperature; the bacteria were then counted by culturing appropriate dilutions on plates.
Phagocytosis by monolayers of macrophages. The method employed was similar to that described by Whitby and Rowley and by Pavillard. Washed cell suspensions containing c. 105 macrophages were pipetted into Leighton tubes in which a " flying coverslip " covered the entire bottom surface. Normal mouse serum was added to make a final 20 per cent.
concentration. The mixtures were incubated at 37°C for 18 hr. Then the coverslips were removed aseptically, washed gently with physiological saline and placed into fresh sterile Leighton tubes. After such treatment the macrophages were attached to the surface of the glass coverslips; other cell types were dead or had been washed off. Bacterial suspension in Eagle-Hanks' MEM at pH 7.2 was added to make a h a 1 ratio of c. 100 macrophages per bacterium. Normal mouse serum was added to each tube in a final concentration of 20 per cent. The total volume was 1 ml. The tubes were incubated stationary for 1 hr and the surviving bacteria were then enumerated. Supernatant fluid was removed and plated in appropriate dilutions. The coverslips with the macrophage monolayers were also removed and washed gently three times with physiological saline in order to remove bacteria not closely associated with the cells. A few drops of 5 per cent. saponin were pipetted on to the coverslips. After a few minutes the coverslips were inverted and rubbed on to the surface of agar media to dislodge any macrophages and bacteria that were still attached to the surface. Colony counting was done after incubation for 18 hr at 37°C. The difference in numbers of bacteria recovered from test series and control series was attributed to the influence of the phagocytic cells. The function of these cells was further classified into phagocytic action and intracellular killing as indicated by the difference in numbers of bacteria recovered from the extracellular fluid and from the lysed phagocytic cells. The results of interaction between macrophages and Haemophilus influenzae in suspension are shown in figs. 1 and 2. Each figure represents the mean of 6 experiments. Both peritoneal and alveolar macrophages were phagocytic and bactericidal. The phagocytic effect of peritoneal macrophages seems to be more efficient, 98.2 per cent. of the bacteria being removed from the extracellular fluid after 1 hr; the corresponding figure for the alveolar macrophages is 92.8 per cent. However, the difference is not significant, and the tendency is not consistent. The difference in bactericidal ability seems to be more marked. Peritoneal macrophages killed 90.8 per cent. of the H . influenzae population in 1 hr, whereas the alveolar macrophages killed 76.8 per cent. Intracellular survival of bacteria was 7.4 per cent. in peritoneal macrophages and 16 per cent. in alveolar macrophages after 1 hr. Peritoneal macrophages were more efficient in every experiment performed. Macrophages derived from the different sites and cultured on glass surfaces developed different morphological appearances (figs. 3 and 4). Alveolar macrophages remained unchanged, round, with only a slight tendency to assume the fibroblastic form that w$s regularly seen with peritoneal macrophages after a few hours' incubation. The phagocy ic and bactericidal efficiency of these cells cultured on coverslips was less than that of cells 1 n suspension. The peritoneal macrophages were again superior to the alveolar cells in 111 experiments performed, especially in their bactericidal ability; the difference was more marked when the tests were done with cells in monolayers on coverslips than in experiments with cells in suspension. The results of a representative experiment are shown in the table.
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DISCUSSION
In these comparative experiments special care was taken to exclude variations not attributable to differences in the phagocytic cells. Macrophages were isolated from identical animals in each parallel experiment to eliminate variation from one individual to another. The method of isolation of the cells from the lung and from the peritoneum, and the preparation of the cells for the phagocytic experiments were practically identical. None of the cells was preconditioned by exposure to evoking agents. It is therefore reasonable to assumel that cells from the different origins were in the same condition at the time of the experiments. Both cell preparations were treated identically under the phagocytic process. The different rates of disappearance of viable bacteria from the test culture population were therefore attributed to differences in the phagocytic and bactericidal activities of the macrophages. Y 400.
